Lipoxygenase-catalyzed polymerization of phenolic lipids suggests a new mechanism for allergic contact dermatitis induced by urushiol and its analogs.
Lipoxygenase was found to catalyze the oxidative polymerization of phenolic lipids containing a (Z,Z)-pentadiene in the side chain, the model compounds of urushiol and its analog, yielding methanol-soluble and insoluble polymers. The structural analysis of the resulted polymers suggested that the polymerization occurred at both the phenol and the unsaturated side chain. The key step of the polymerization was the generation of the hydroperoxide at the unsaturated side chain by lipoxygenase. The decomposition of hydroperoxide and concomitant dehydrogenation of phenol ring catalyzed by lipoxygenase might produce radicals that could be coupled to form cross-linked polymers. This lipoxygenase-mediated reaction implies a new mechanism for contact allergy of urushiol and its analogs.